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Mareh 2^ 2003^ tite disclosure of which is incorporated by reference. 

BACKGROUND OF THE INVENTION 
t m relates „ . mag „e,ic read/write apparatus, and more 

tracks and increasing the track density, 
onto a surface of the medium. 

the amount of displacement of the head from ^ ^ „ 

^uotofdisp— 

earned out. If tt is larger than the threshold value, the 

thre shold value is referred tons a write inhibit sl.ee. 

«. on the neighboring traCs and the da. »* re «« P ^ ^ 
Co „ven«ona,.y,he write inhibi,slicei S genera, y se,»^ 

no m ore than one write inhibit slice value is used wtthm a same dn 

, • „ nrnoerlv set and controlled so as 



25 

density 
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a^etryofmeshapeofmeeraseban 20oo .n30O5. Further, the wnte 

tahibit slice may be set to afferent val P ((Kquency 
«k on the disk ,o reduce vanaoons . .he « variatims „ to hea d 

133802 ' t a Ooen Patent Publications were 

of the wrhe head. This significant problem must be 
inrrease the track density. 

, ^tatheaboveJapaneseLaid-OpenParenrPobhcarrons 
[00101 Since the methods descnbed m me above p wr ^tg control method musr be 

25 can hard* pteven, occurrence of the above phenomenon, a 
devised to solve the problem. 

BRIEF SUMMARY OF THE INVENTION 
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38 P0SSiHe ' . ,w, oresen. invention comprises- a recording 

n^um-.anda^for^n^n.da^ ^ inhibit sHce setting mean, 

based on the record g a 
[00131 .othermagnetic — -^^orn eacti .ecior on ,ne recortiin, 
mcordingn^um-.andaheadforvmtin^ ffl ^ — means for, 

0 — — r^l** — thenomW 

^ndauiswriuenromerecordrngmedrnm^ „ (the mmb er of write 

15 both stdes of the sector, a f , he ores ent invention comprises: a 

wording mediant; wherein me magnetic » ^ ^ ^ value fM 
slice setting means for performing -ps oi. » — ^ . wlile 

inhibitsHceforeachsectorhasedon*^ J ^ 
.nedium and 0* write inhibt. she. correction 

BMEPDESCRimONOFTHEDRAWmGS 
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inVenti ° n ' „. hP tween the read/write track widths and 

to BER (bit error rate) with a certain wnte mtab,. 



the present invention. i.*.~rite 

===== — - 

I ,„ rhe firs, embodiment of the present invent™, 
according to the tirsi einuu 

BER^enorra^accordmgtotheftrste ^ 
slice (Winn) is set to diitereni v<uu 

invention. ^w-h to evaluate the 

^ of proximtry erasure by each head accordrng to the 



20 inVenli °"' k ^herefauonshipbetweentheneighboringtrackerasure 

[MM] no^Oisadiagranrahowrngthe^no P ^ of fce prescnt im en«on. 

1,025, FIG. U is a diagram showing an example of how to 
.oasecondembodimentofthepresentinvenuon. 

'Ilgtodteseeondembodimentofthepresentinvennon. 



25 
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^^'^ . , ten 

[00291 nG.15mcWesHOS.lM) ^ , f0UIth 

m^how—on.sw^nonatecord.ngmed, 

embodiment of the present invention. 

l HO.^sa^^.e^o.^-damts^ 

„,„ illustrating how information on the rewnre 
[M31] FIG. nisanexptanatorvdrngramtU^ ^ memt ^«n t ofthe 
ot a seem, is used ro rewrite iu neighboring secrors accordmg 
present invenlion. , ln whic h a write inhibit slice 

L-. — — — f ^^tos 
llgroaaiathembodimenrolrhepresentinvennon. 



20 



VCM controller 



write gate drive circuit 
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write current drive circuit 



recording medium_ 
head 

write gate 

RAM (memory means) 
targetpositim^pec^ 
comparator 

DESCRIPTION OFIIXUSTRATIVEEMBODIMENTS 

mm „jz- —r- — 

5 will be used to denote like components throughout all the drawn* 
embodiments to avoid undue repetition. 

"^.^mshowin.theconr.urauonoramasnedcrea^apparams 
according to a firs, embodiment of me present inventton. 

10 mW ^^;^; i J oilmotor)2 , a VCMco„troUer3,aw ri tefauH 

signal generanng umt 1, a VCM (yo. ^ mmt 6 

(wnt e inhibit slice setting means), a wrrfe cunen, dn ^ ^ 

h ead 9 ,a„daw ri tegate.0.rheWinhseti 1 „gc.rcu,6-^ 

15 ofeachsee.oron— ^emen. of me poa«on 
infonnation on nerghbonng sectors ^ rf 

ofeachneighborlngsectorfrommecen.r J^^^,., 
"proximity erasure" (erasure of nerghbonng tracks) by 

rewrite counts of neighboring sectors. 

, Hhv a head 9 is input to the head position srgnal 
20 10040) Generally, a servo srgnal read by a head 9 P Mby , he 
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,. in in inhibit the write operation, 
the write gate 10 to lnraou (Winh) based on a 

. ., fi me value of the write inhibit slice (Winn; 
[0M21 UeWinhsettingctrcotresetsthe Woo inforo arion on 

n^boring secrora, informal - to " me ^ vatae is nsedby rite write 

fault determining circuit 6 to determin 

inhib ' ted ' • tt henresen,embodiraenUheva.ueof.hewri,einhibi. 

(0MJ1 fa the above description of « P-« rf „ ^ t0 

sto (Winh, is derermined based on all of theabo ^ ^ ^ ^ ^ ^ ^ 
15 the address at which the write operation ,8 earn • ^ ^ 

[0044] Description will De nw 
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, . ,„„,eventerasureofneighboringuacksfrom 

caus i„g any probfems in «he magnettc ^ 8Ktor , ^ informal 

^ tomam<,ng * menloft he write positional 

5 neighboring^fromtnecenterof^^ ^rf* 

operati ° n - . ™ r 2 (a) the track B receives proximity 

[M 491 I"< WsfflangemenUfa T n °ThTLed increasing the possibility of boing 

15 Unable,0K ririlLshifttngtowaMtbe^BsM, 

so as to prevent the track A FIG 2 (b) on the other hand, the track B 

[005 01 in the case of the arrangement shown m . . ^ rf ^ 

reives proximity erasure action from on y — A ^ ^ 2 ^ ^ 

20 in the arrangement shown in FIG- 2 tb), 

priorit y t o.he,ran Sf erra.ein,hew, K o,ra„on. 

right side of the track A. As a ream, 

M m av be different from that on the other side. 

erasure by each head 9 is set case 
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opemnon measmed beforehand. Thrs arms 

the data transfer rate. . ncKases , m e data 

caniedou.on.hesec.or.maktngt.P ^ 

. in FIG 3 the smaller the wnte »* *» (w ' ^ 
[00541 As shown in FIG. 3, rf , he wnK mtabtt sl.ce 

• fig 4 uncorrectableerrorsoceurwhentheBEROit-r 
pW, still further, as shown m FIG. «» rot is an erMI which cannot he 

correc^Idecoded,^^^" 

operates cannot correct (decode) the d, ^ ^ ^ rf 

15 lvm c— ----- r-zu---- 

^rrenceof wHtef* shown, Ha3 ckwidths 

its neighboring tracks on borh srdes. ^ ^ much 

[M581 ^-^'-^Lt-* Furthermore, an 
L .he wrire inhibit slice (Winh) by « sUw ^ va ,„e in many 
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to set a write inhibit 

slice (Winh) based on the wme 

sectors. ement in wn i c h the write 

lordrngtotheftrstembodiment. ™ 6 1 Hn g .o ,he W— — ■ ( 

— — — — ' 
pM] MsumetoMsshownrnFiaS ottackp . tchTp Further 

the BER (bit error rate) is higher than 

the ^ ... v , /WWW value when X = a is obtained as 

[00621 TheaUowableniax^writeinh^tshceCW^ 

shown in FIG. 6. inhibit slice (Winh) value 

dtowabte maximum wrrte tnhrbrt shoe va 

Ration** shown in FIG. 7. ^i n h) on the right side of the track A 

25 [WM1 I ,sho Ul o b ea„ K dt„a,.hewri,e.n h « S ..ce(W 

can be set in the same manner. ^ ^ ^ ^ ^ 

slice( Winh)baserion the write order ofeaehseero, 
position .nformadononneighboringsectors. 



HGST No. 340300004 



10 



, in whic h the write inhibit 

slice( W«.sse..od I fferen. sinceasec ,orBl adjacent*. he sector 

[0067) consider a write operation • ^ ^ rf ^ ^ve 

MandasectorCladjacenUomesec.orB.tfe tton t0 m e sector Al even 

slice can be set to a large 

operation. ^ A2 . g wfitten such that it is at an 

a „ ffWl tposiUon.o«a ri d«a K u,rA2«de» ^BXd^notrecetve 
wrttt enheforewn,in g mesec,orB 2 . « ^ eras0K ^ when 

ptOTimi .y erasure acnon from the sector «,U ^ ^ „ the 

15 .rf^BSandCSf^ecn^ofUKir 
resp ec,We «» « *• same as those of me s^ ^ ^ 

a-^*^^l , l------*- f - , ' ,,,- ' 

num erMWinh3inme flg ure>. ^^^.Wa- ■ 

[M701 Tfrus.inmeexampleahownmnOS, ^ 
Wmh3 have me Mowing re— W-nhl 

25 ..eeCW^hasedoninfoHnarrononthede, 

--'s:=s:s^•.i-•---- ,,,< * , 
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atra ckB nnumber of erasure operations are performed 
[0»,3] AfterapaUemiswrittenonatm ^ track B is read and the read signal is 
onbothneighboring.raeics^sAandO.mn,. 



Second^mbodjmH!! . , , h , W i nh setting circuit 6 receives: an address; 

t0075) -^W-^^'J^...^^ 
fcewnteorderof eachsector C«— ° * ™I ,„„„„, of dtspiacenten, o f tire W ti K 

position of each netghboring sector from dte cente ^ 

i-.-— — ^ leofhMtosetw[it einhih, t s«ce S 
[0OTfl HCnand^arediagramsshowinganesantpfeofhow, 

^dingtolhesecondentbodhnent. ^ ^ ^ ^ ^ 

sectors are written on a track A. • ^1. 
vi Pin 12 only shows sectors on the nght side ot me 

S6t t0 " r " . CTr1l a sector Bl was written on a tack 

[00791 InthearrangesnentSituationlshownmnalMsec 

B after a sector CI was written. 



10 
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ni i« oet to "1". to *e arrangement 
written, lnereiorc, ^wnces two positions, 

re specuve.y.Ifasec.orwaswn«enwtth.he P ^ ^ positioned between 

^positionfieldofUte sector infte*e^ ^ Uon sd d of the sector in the 

^eroffhefrachtopostttonsrOandC, ctor Al the write inhibit slice setting 

m V in the case of the sectors ,0 the ngh, ° t e s ■ ^ ^ ^ ^ ^ „„ 

taW eofHG. "^-^^^rjl^to, tfascctorwas written before 
15 writing the sector on tts nghts.de,. tswn 

Sett °" 1 "' ■ rar 12 a sector Dl was written on a track 

(M83] .nd.earrangemen.Si.ua.ion.shown.nnO.n.asec 

D after a sector El was written. 

*™ "•t e :7irD W a S writtenon fc ettacaDbeforeasec t orE2was 

[0085 , wwr.tepostt.nof e ^ ; d , eft sides of the center of irs ha* 

position (1) and position (2), set on the ngh ^ rf ^ (1)> ta 

respecttvefy. If a sector was wntten wflt dte he d P ^ ^ ^ ^ 

25 wri^po^fie'-of^^^^^^^^fie.dof^seo^inu* 
positions (!) and (2) when the sector was wrrtt . *e P ^ ^ ^ ^ ^ ^ 

L* is se, to T. K * sector was wntten w„h^ *- P ^ ^ fom ^ 

center of the track to positions (1) and (2) ar 
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f TTGS 11 and 12, a write inhibit 

[0087) * the example shown . nOS. U - ^ ^ 
.aW^have.hefoUowingre.— . W,nh0> 

separately as shown in FIGS. 11 an 

[M891 -^»^-^-ti Ilia r M ».-»--* 

Mudedinawrite inhibit slice se«tng table, and a 



information. 
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Ibi^ 3 ^ - , t nf the nresent invention, information on the write 

read/write apparatus, and a wnte 

[0091] mBh .^-- 

z — — — " 

B [0W51 Whenada^wrtieins— - 0J de r and ihe wrtie posidon of ihe 
sector from the RAM 20 at step S100. The 
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slice setting table at step S101 and se 

detenrimngcircuiUatstepSlOa. , 21 ^mtines the targe, position of 

t00961 

.heheadbaaeti on the address of the sector 

[00*71 M step S105, » U ^f^T^ tnat , h e off .a* distance is no. 

set wri te inhibi. slice CWinh) a. ,ep SUft «- ^ ^ M sBp SM7 . th e 

wri ,e inhibi. slice (WW, a write operauon ts earned ^ ^ rf ^ ^ „ 

^ordrsp— — data-e^-and 
used as write position tnformation .o ^.^ 
5 f0 « titewriteorderm— _ tf— ^.hanw* 

or d« and write position information to se. aw 
also be stored in tire RAM 20- 

WkEBbsdiBlSSS u , ,„ tofth e present invention, die information 

[D10H ft"- „,„ th e fourth embodiment. 

25 wording medium accormngte <he fonr. md othe r information on each 

data sector necessary to set a write 
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wnttenbeforehandisreadtosetaw 

in f„n»aUon is stored ma cache, etc. fro ^ 

ma „agemen. areas provided between zones. 

f .he orese* embodiment will be desenbed below. 
[01W1 Theoperahonofrhepresent 

[0OT no^isaflowcharishowingmeoperauooperformeo 
accormngromefourmembodimenc. 

r— — — — dwhemKt bede S iredda,aissto re din,becacbe. Kills 

mm At step S1U, 1. is de.erm.oed whether ^ ^ write 

20 poaidonofmeaeerortobe — ^^3. 

step S112 and the write mh.M shoe semng ten Sill on >he otherhand, 

the write inhibit slieeaetung table .scheeK 

SU3 ' , ™k„ M is set for the write faott determining circuit 

25 t ,nil M,epS114,awri,einhibirshce(W,nh), S setfo 



4. 
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. f . imit 21 determines the target position of 

[0U41 it-*^^"^^,,.^,-.---*-- 

„ write inhibit shoe (WW a, step S117, * mfc ^ of 

wnt e inhibit shoe (Winn), data is written at aep S • ^ ^ ^ ^ ^ ^ „ 

— — - 

^eo^—oninu.ecacheUa.sorewrinen. 

5 is determined that a aaiarca tct -nS122 
.,• tn the data read instruction at step SUZ. 
carried out according to the data red Qn the 



20 reflected in them. 



25 



„,,„ i.-»«'-"*"" , ^j., - ,„, < «w-»>™--'-" 

rr;ir:r*:.-::— — — 

position information has been read. 
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5 adjacent to the sector is rewntren. • f „ ma ..on on the rewrite count 

ofasectorisusedtorewriteitsnetghbonngsector 

position next to the servo sector of the sec*. by ^ rf te 

10 .oaeternrinewhetherftenerghbonngseerors^s) 

exan,pie,ac„tnparator3C, 
15 coon, of the sector , he „^ im um rewrite count, on the other 

zu , 1otw iri are incremented. 

^.ecountsoftheseotorsMandClaret 

. in FIG 17 an area for storing the rewnte count or 

[01M1 In the example 

is provided next to its servo sector. However, 



* „ diment the vahte of the write inhibit shce 

25 [01M ^-^^^^ofaneighhoring^^.. 
(WWnraybechangeddependtngonthe^n 

- rronrw::"^::-.-— - - 

(Winh) is set based on the rewrite 
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for a track according to the fifth embodiment 

„ ■ fig 18 the write counts (Na and Nc) of a track B with respect to tts 

, • u «inPTG iQbvuseofNaandNc. 
based on the relationship shown in FIG. 19 Dy us 

t Pm hodiment an allowable maximum write count value 

[0129] According 

may be set for each of the tracks A and C adjacent 
should be rewritten may be determined for each track. 

[01 30] HG^OisaflowchartshowingmeoperaUonperformedwhendataiswritten^ 

each track according to the fifth embodiment. 

. t nn to the track B has been issued at step S130, the write 

rrr» — ^— — — - 

write operation to the track C. 

, ^^itis determined whether the write count Na is larger than the 
[0132] AtstepS133,itisdetermin If .. ig detennined that the write count Na is 

aHowablemaximumwritecountvalueNmax. If it is determi 

slep ,36, since i, is no, necessary to rewrite the data on the track A. 

— — ^rrrirriitL^^Aa^at 

maximum write count value Nmax at step S136. 

, . w the write count Nc is not larger than the allowable maximum 
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„ , „„ the „„» counts Na and Nc at step S 139 
^Cawtite-bHsUceCWWissetbaaeoontnewn 

OTd ,he,raclcBiswri,.ena,s,epS,40. 

s ' lnBl4ft -*.--«»'•«*-'" ,, - 

5 ----*-^- C ^i»--^'■--- fc,,,l " 
^CagainatstepS B^Afte swijrtenatsKpS140 

^ in the above descnpuon of Ihe p« ^ fc ^ ^ 

embodiment. This arrangement ehnnn 
fo, storing the rewrite counts. 

SW!iB6e * !Batt , f ,henresen. invention sets a different write inhibit slice 

•« TtSS ri^pp^bavmgap^ofhead, 

— — en,0fte H:ilZ.-tha,i,receivesahead 

20 first embodiment. fh ds9 They may be each 

pr0 vided for one or the other surface ofasmgler 

oraP—yo, — . nediaS. ^^^lelnmbi, slice 

[01421 According ,o me present embodtm * « rf ^ erasure by 
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t if the oosition of the head which is to write the data exceeds the 

[0143] — Lo„ 

the data protection as well as increasing the track density. 
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